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1. . A method for percutaneously perforating a 
foraninotomy or other surgical procedures in the spine 
of a human patient, comprising the steps of; 

(a) posteriolaterally entering a patient's 
back through a puncture wound adjacent to the spine and 
.paced laterally thsrefrom, to contact a predetermined 
positxon on the spine, said wound extending between the 
transverse processes of adjacent vertebrae; and 

lb) conducting a f oraminotomy or other 
surgical procedure on the splne by manipulating 
instruments through the puncture wound; 

(c) whetein in steps (a) and (b) 
substantially no removal of healthy tissue is squired 

14. A method for percutaneously performing a 
foraztanotomy or other surgical procedures in the spine 
of a human patient, comprising the steps of: 

f* M k (a> , p0steriolate ^lly inserting a cannula 
through a patient's bacJc adjacent to the spine and 

o!sIL 0 late "k ly theref,:0 *' tQ C ° ntaCt a P«^termined 
position on the spine, said cannula inserted between 

the transverse processes of adjacent vertebrae; and 

<*>) conducting a foraninotomy or other 
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sorgical procedure on the spine by manipulating 
Instruments through the cannula; 

(o) wherein in steps (a) ana (hi 
substantia no re«oval of healthy tissue Ls nqaixeS 

TXT 1 ^ - ™ — - - — - 

foramin',- " " ath0a f " P 6 * 0 ""*-"^ performing a 
foramlnotomy or other surgical procedures i„ the spine 
of a human patient, comprising the steps of: 

(a) puncturing the patient's bade at a 
loeatxon approximately x to 3 centimeters from the 
«id"ne of the bacK Md spaM(i Uta ™ **" 

said puncture extending oetween the traL^rs. ' 
III™*" ° C vertebrae, and creating an 

openang to the transverse process of a vertebrae, 

advancing » llZZ^l ** « * 

Hteral fas. of the facet ^"Z^UT 
cannula, lntr0dUol »» means into the 

located l-'^ r 1 "" 1 "' SPl " al ~ ra "«™ "ot 
located in the foramen of the vertebrae; 

to allow vila^:""' t ° £ *- — " - 

« allow visu,li 2 ation of IT^ITZ^ 

the patient. access to the foramen of 



AUSTRALIA 
PATENTS ACT 1990 
COMPLETE SPECIFICATION 



NAME OF APPLICANT^ 

Splnecaro Medical Group 

ADDRESS FOR SERVICE: 

DAVfES COLUSON CAVE 
Patent Attorneys 

' Litt,e °>«» Street, Melbourne, 3000. 

INVENTION TTTLE: 

Arthroscopic foramina, surgical procedures 



- la- 



10 



IS 



■20 



•25 



Field of * hf igvgafc^ 

The present invention relates to spine SUrUerv 
and mote particular! „ *~ pue s "«rery, 

r>eri™« I 7 t0 3,1 arthroscopic aethod f or 

P-fonuing fora^inal surgical procedures in a sp5 Z of 
a human patient. spine of 

Background of thP invy ,^ . 

Certain pathological conditions of -k • ' 

dUMM^n*. ^uzres» one of the most 

difficult areas of the *pi« e to operate on is*,* 

surrounding the vertebral canal JLh ! 

vertebral foramen * J h 15 formed bv the 

A E °raaen, a bony opening in 

the Verier s " tetw "» •«* vertebrae, on 

Post^io, longitudinal U SM J ^ 18 the 
boundaries of the interve^,' . *" l0Ker 

« the adjacent J^Z ^ "* 

-r^tdTLlV^" ^ spine 
still Patll01o W f «"»<i i» the toraein.! aree is 

still only eeoessihle bv o M » u. .. 

is neocseary to oake . , ° Pa ". bl "* i" »Mch it 

— «t of tLsuetl d, 9<> inCl ' i0 "' rese « « large 
condition, an(J reBW4 „ portloj) of ^ 



inferior articular process or an adjacent portion of 
the vertebrae in order to reach the foramen. Removing 
these vertebral structures causes spinal instability. 
When a portion of the bony structure of the vertebrae 
is not removed, inadequate decompression of the foramen 
occurs which does not alleviate a patient's pain. 
Further, the presently used open back surgical 
procedure subjects the patient to risk of infection, 
scarring, damage to unaffected structures, hospital 
stays of several days or more and extensive 
rehabilitation. 

It would be advantageous to have an arthroscopic 
surgical procedure for treatirg areas of pathology 
found in the foramen which can be approach through 
incisions of less than 3 centimeters while resecting a 
minimum of soft tissue, and only that bony tissue which 
as directly responsible for the patient's symptoms. 

It would also be advantageous to have a procedure 
that can be carried out under local anesthetic in which 
the patient can leave the hospital on the day of the 
surgery without incurring an overnight stay and avoid 
extensive rehabilitation. 

Summ ary of the Iffian jbjgn 

The invention is directed to a novel method for 
performing arthroscopic surgical procedures in the 
foramen of a spine of a human patient without removing 
any or a substantial amont of healthy tissue, in the 
method of the present invention, a surgeon 
posteriolaterally enters a patient's back through a 
puncture wound, adjacent to and spaced laterally from 

2l SP1 *«L t0 C ° nta0t * > redetera *** Position on the 
spme. *«e wound is generally l eas than three 

Ho^LT t n lettgth ' Per£erabl * be *ween *»* 0.50 to 
2.50 centimeters, and extends between the transverse 



processes of adjacent v^k« a ^ 

J en ^ vertebrae* Ifoe surgeon th<m 
co^ct, , fora.inotoay or othar Bur , loal 5 pro n ee ^ e 

through the puncture wound. 

i*« * alternate -*«W. a cannula can be 

^ted through the puncture wound and advanced to the 
transverse process and lateral face of the facet 
of a vertebrae with the procedures being p erf lZ 2 t 

; a :i ulatlng the instrunents ~ -e 9 c p ~ by 

Vowing „eans can be introduced through the cannula 

t'l^lTT tion of the ^ ~ 

™e location of the cannula allowing for adlustabii^^ 
betv„ n about 0 . 5() t0 , M ce „ 

u « r ? b4tv - n *• i.-.^, ana 

thi« ^ SUf " Cient to ««—c*.t. the tw' 

-rL; ~ ~* — ~ 

Invontxon tool,*, forMln , a tmKm J^ 

IT r fuslon5 "* ««>U 

Ph^cuticu and bio-activ. devjcll. 

. spinff^? 8 P °* tCri « pl » <*" * * Portion of 
rceorao oi tha sp i naX of ^ ^ 



FIGURE 3 is a pictorial view of a patient in a 
position for spinal surgery; 

FIGURE 4 is a partially exposed schematic view of 
the placement of an incision in a patient's back; 

FIGURE 5 is a cross-sectional view of the site 
line 3-3 of FIG. 4 showing a cannula inserted in the 
incision illustrated in PIG. 4; 

FIGURE 6 is a posterior plan view of two adjacent 
vertebrae of a human spina illustrating the preferred 
location of a cannula used in the present invention; 

FIGURE 7 is a fragmentary sectional view of a 
cannula used in the present invention; 

FIGURE 8 is a side plan view of cannulas used in 
the present invention. 

Petted Description of Brefgrjeg BD feg djtt snJfe 

Before describing the invention in detail, 
reference should be made to pigs. 1 and 2 which 
illustrate the anatomy of a portion of a human spine 
generally designated by reference numeral 10. A human 
spine 10 is made up of individual vertebrae 12 and each 
vertebrae 12 includes a centrally located, outwardly 
projecting spinal process 14. Located at the superior 
end of each vertebrae i 2 , and extending laterally from 
each side, is a transverse process 16. Also at the 
superior end of the vertebrae 12 are two of upwardly 
projecting processes called the superior articular 
facets is The SUperior articular £acets u interlocJ? 

with two inferior articular processes 20, which are 
found on the inferior end of eaoh vertebrae 12, forming 
the facet joint 19. 

The space between the superior facet 18 and the 
inferior process 20 of each vertebrae 12 is called the 
lamina 22. A pedicle 24 attaches the above described 
vertebral structures to a vertebral bo dy 26 illustrated 



in PIG. 2. When individual vertebrae 12 are joined 
together as they are in a human spine 10, an opening is 
created between the pedicles 24 of adjacent vertebrae 
12. This opening is called the intervertebral foramen 
28 as shown in FIG. 2. The vetebral foramen of the 
vertebrae 12 form the vertebral canal IS of the spine 
10 through which the spinal cord passes. Individual 
nerve roots pass through each intervertebral foramen 28 
between the vertebrae 12. 

As can be appreciated from the illustrations of 
the spine 10 in figs. 1 and 2, pathological conditions 
in the area of the foramen 28 are difficult areas to 
reach and operate on because of their location and 
placement in relation to the spinai cord and nerve 
roots. 

The present invention is directed to a method for 
performing arthroscopic spinal procedures in the 
foramen 28 of a spine 10 of a human patient without 
removing substantial amounts of healthy tissue such as 
the inferior articular process 20, portions of the 
lamina 22, or ligaments. 

in the procedure in accordance with the invention, 
a patient P is positioned prone on an operating table 0 
and a fluoroscope F is moved into position as 
illustrated in FIG. 3. With the «se of the fluoroscope 
F, the midlines of the transverse processes 16 of 
adjacent vertebrae 12 at the level of interest is 
located and the skin of the patient's back a is marked 
along the centerline of the vertebrae 12. A puncture 
wound or incision 30, generally less than 3 centimeters 
in length and perferably between about 0.50 to 2.50 
centimeters, is made in the posterolateral portion of 
the patient's back B, adjacent to the spine and spaced 
laterally therefrom as shown in FIG. 4. The incision 30 
is placed generally about from l to 8 centimeters from 



the midline M of the patient's back B depending on the G 
bone structure of the patient P. 

The incision 30 is carried through the skin, the 
subcutaneous tissue, and the fascial envelope of the 
5 dorsal musculature of the patient's back B. A 
surgeon's finger or other blunt instrument is 
introduced into the incision 30 and the muscle fi bers 
are bluntly dissected longitudinally to allow the 
transverse process 22 to be palpitated with the finger 
10 or blunt instrument. The lateral face of the facet 
joint 19 is also palpated with the finger. 

The incision 30 can be kept open with retractors 
(not shown) or, in a preferred embodiment, a cannula 32 
xs used, if the cannula 32 is used, a blunt bullet- 
nosed trocar 33, of a kind routinely used in surgical 
procedures and commercially available and slightly 
smaller than the diameter of ft* cannula 32, is pasS ed 
into the incision 30 and directed at an angle of 
approximately 30- - «■ froa ^ vertical ^ q£ 
20 midnne M of the patient's back b. The trocar 33 is 

ZIZT deeP6r *• ^ ° f ^ ^-transverse 

The cannula 32, of the desired diameter and 
appropriate length for the thickness of the patient's 
tissue. • is then passed over the trocar 33 (fig. S) . 
^cannula 32 is positioned between the transverse 
Processes 16 of adjacent vertebrae 12 and is advanced 
to rest upon the lateral face of the facet joint 19 as 
illustrated in figs, s and 6. The tr flcaP « 
30 from the incision 30. The trocar 33 xs removed 

area toT" ^ £W dir * ctl * vie ^* the 

area to be operated on is inserted into the cannula. 
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-. S «e 1 ^I e T r0CaUtety 13 US ° d to <™„ the 

usc * e attachments of the i 

a , mw _ e intertransverse membrane 

U « 3a ° ent Mr?ln3 ° f tte transverse Proc L MS 

**aeh the nuseu fro. the transverse pro ee3 «s 16 and 
the facet joint 19. n» curette m, "* 
of the feranen 2e . ™! ! th ™ entara the erea 

""denying nerve root . to ™ , ttp ° sl °' 

"ill reveal th. „ ■«««1ob and observation ' 

«3C. a^«"n oTI' ite6 "' ^ ^ervertehral 
above ana heiL ;?^^ 1 ^ *" " 
- aes in the .ora^^: 0 " "* «»' 

the centre! JlT^T «L ViSUaU2e 

Possible to palpitate " """^ ^tru-ents. it is 

«der to visual!*, this area for ^ W * Ver ' ln 

is necessary to «*i„ y .^L'" d "" eot Motion, it 
*rste, which can t^o^T " " 

» ^nT"^y n tes dl h S ; h T latl0aa ' *~ 
osteophytes of the f.c* • * "«9M«* 

«- 9 h «.e incL h L :\ au * ~— 

a»9led and curved K.r, f = Usinsr aMU 

» Ohisexa and ZTtT"' " " e11 » ™" 

intertransverse T"i m and < XS ^°*^ 
fixation in thl. .... P^taneous pedicle 

screv 

appropriate i^L?^™*™ the 

30 or cannula nTSj^J'S" ^«n 

" la »l-0 possible to use nor! «! W11 " e tt 

than one cannula is in a 
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unilateral approach if the pathological condition in 
t*e area indicates that the procedure needs to be 
carried out using two smaller cannula with this 
approach. Additionally, the delivery of 
Pharmaceuticals and bio-active devices, such as 
genetically engineered drugs, can be introduced into 
this area through the cannula 32. 

When the surgical procedure is completed, the 

viTonV 2 ^ ^ °" lnCi3i - 30 «* 

:zz int ™ d ~ - « 

ver t r e / 0Cati0n ° f CannUU 32 in to the 

ZtTtt T CtWeS all ° VS ^ CaMUla 32 * *• angled 
vathxn an extensive range so that the line of vision 

vertical. There are no structural restraints to hamper 

Z eXt T iVC ran?e 0t "Wtlon. The placement of 
the cannula 32 also allows the surgeon to loo* 
vxrtually straight down or at a«JL< * V 

area. Th. cannula-. 32 location batwaan tha 

«vai at tha Intartransvarse plana. 
f«J V Pr " £,rred «>»«««, tha cannula 32 U 
S t™ ZZ* ? CMN " W - «* aa ai.inl.aa 

po«"' t , ° f « tub. with a boay 

a„f " "1-trataa i„ no3 . J 

JL„, \. *"»«=« of th. collar j« ha a a 

rouohanad surface which allowa a J 9<son ta 
battar grip tha collar 3S of th. cannula 



The cannula body 34 h*«* ,„ t A 
sur^ a ^ 5 an infc ernal bora or 

surface 38 and an external surface 40 with „ 
the cannula body 34 cmn««4«. 1 tn ° end of 

taper ^ ? T' *' *** • 

dimeter of t** „ , F1CS * 7 ^ 8. The outer 

centers. The mj£TZ!!T ° * 
-ttiotet to accost* " e ~ *! " 

=£=rr rTorrf r ^- rieh 

- that bon/tt^lL" 1 " S0 " tlSSUI! - 
invention , Uo »thod of the, preeont 

stiouXate the „erve rLT , l " sur f eo " *» 

«• Pa tie Bt M rid, n™" 1 "* »» 

- « loco! ,ne^«i= , i0 " " — Th. 
J«ve the hoop^Ton ° , M f * tUni to 

an ^Z^r M 

« the aeco^a^ ™° ntlm as «' <°«h 
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THB C^s too THE I TOl0N « * FoL , OWS; 
taJl* Percutaneously performing a 

of a human patient, comprising the st*ps of: 

back throJ^ P ° St : riolaterali y entering a patient's 
we* through a puncture wound adjacent to fch* 

tranSV " r5 ' Pr — « vertebr,.; and 



- • »pir.e oy nah 

instruments through the puncture wound 

13 substan* J^I J*"*" ^ - W 
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1 

2 

3 in length 



— —« f-teps and fbl 

substantially no removal of healthy tissue is « • , 
to allow visualization of and ! "Wed 

the patient. ^ aC * eSS to the ^aaen of 

* step of vie T wi\ri 0 V f f*" *' ***** «^ng the 
* or viewing the foraminotomy or other 

3 procedure under fluoroscopic X-ray! 

in'ength °" ^ «-» > centimeters 

wound! ^^^ 0 ^J' 2 ^ rei V he ™* 

woo to 2.50 centimeters. 

step, « : ^ ° f *• tha 

• zzz -" ely 
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-ll- 
Ce) passing a cannula over the trocar and 
advancing it to the lateral face of the facet joint of 
the vertebrae; and 

(f ) removing the trocar from the wound. 

s. The method of claim 5, wherein the cannula 
has an outer diameter between. about 0.50 to 3. 00 
centimeters and is of a length between about 2.0 to 
10.00 centimeters. 

7. The method of claim 6, wherein the cannula 
has an internal bore of between about 0.40 to 3.90 
centimeters. 

8. The method of claim 5, wherein the cannula is 
adjustable in its angulation to accommodate a cephalad 
to caudad and horizontal to vertical line of vision. 

9. The method of claim 1, further comprising the 
step of visualizing certain areas for direct inspection 
with viewing means having the capability of turning 
corners - 

10. The method of claim 1, wherein the 
foraminotomy includes decompressions. 

11. The method of claim 1, wherein the 
foraminotomy includes discectomies . 

12. The method of olaim i, wherein the other 
surgical procedures include fusions. 

13. The method of claim 1, wherein the other 
surgical procedures include the delivery of 
pharmaceuticals and bio^aetive devices. 



- 12 - 



14. A aethod for percutaneously perforaing a 
foraainotoay or other surgical procedure i„ the spine 
of a human patient, comprising the steps of: 

(a) posteriolaterally inserting a cannula 
through a patient's back adjacent to the spine and 
spaced laterally therefrom, to contact a predeterained 
position on the spine, said cannula inserted between 
the transverse processes of adjacent vertebrae; and 

(b) conducting a foraainotoay of other 
surgical procedure on the spine by manipulating 
instruments through the cannula; 

(c) wherein in steps (a) and (b) 
substantially no removal of healthy tissue is required 

theirs T all " tion " « — to the foral of 
the patient. 

15. The method of cUin 14, further conprising 
the etep „f viewing the foreeinoteey or ether surgioel 
preoedure under fluoroscopic x-ray. 

wound 1 !, J"? "" h0a ° f CUlB Vhereln *. P»«ture 
in0l " 0n I**™ 1 * «- ' -tinetere 

vound is lbout 0 50 to 2 M Bmtimtn l 

the eteps or: ^ * ^ f * U « «W* 
•nd directing tTf" " ^ ** V™*™ V °™* 

pat^ e h," ; ' V4rtlCU ^ « 4 ««"- - ■ 



(e) passing the cannula over the trocar and 
advancing it to the lateral face of the facet joint of 
the vertebrae; and 

(f) removing She trocar from the wound. 

19. The method of claim 14, wherein the cannula 
has an outer diameter between about 0.50 to 3.00 
centimeters and is of a length between about 2.0 to 
10.0 centimeters. 

20. The method of claim 19, wherein the cannula 
has an internal bore of between about 0.40 to 2.90 
centimeters. 

21. The method of claim 14, wherein the cannula 
is adjustable in its angulation to accommodate a 
cephalad to caudad and horizontal to vertical line of 
vision. 

22. The method of claim 14, further comprising 
the step of visualizing certain areas for direct 
inspection with viewing means having the capability of 
turning corners* 

23. The method of claim 14, wherein the 
foraainotomy includes decompressions. 

24. The method of claim 14, wherein the 
foraminotomy includes discectomies. 

25. The method of claim 14, wherein the other 
surgical procedures include fusions. 
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5. The method of claim 14 , wherein the other 
surgical procedure, include the delivery oT 
Pharmaceuticals and bio-active devices. 

foraJL A Meth0<l percutane ^ly doming a 
foraminotomy or other surgical procedures in «J ! . 
of a human patient, comprising L stepTo* ^ 

(a) puncturing the patient's back at a 
location approximately i to 8 cent ***** 7 
midline at k ^ centimeters from the 

IITILIL "* SPaCed laterai ^ therefrom, 

said puncture extending between the transverse 

processes of adjacent vertebrae, and creating an 
owning to the transverse process of a ZrllZ 

-ancing « ^ ^sv^ ^ ^ 

13 ^^-t^^^^ - 

14 cannula; W intee ^ viewing means into the 

16 located in '1 ST"** ^ C ° rd * erve root 
^ cated xn the foramen of the vertebrae; 

substantial'^ " hBreln iD St6PS (a) ttao «* <*) 
substantially n0 rHK(val t h . 

to allow visualisation „ f 7 * 5Ue is 
«>* patient. °' "* aCCess " <*• f>r«»n of 

™* e ^ f iLtoopt^aT " Mr?l0i ' 1 
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29. The method of claim 27, wherein the puncture 
wound is an incision generally less than 3 centimeters 
in length* 

30. The method of claim 29, wherein the puncture 
wound is between about 0.50 to 2.50 centimeters. 

31. The method of claim 27, further comprising 
the steps of : 

(h) passing a trocar into the puncture wound 
and directing the trocar at an angle of approximately 
30 to 45" off the vertical axis of a midline of a 
patient's back; 

fi) passing the cannula over the trocar and 
advancing it to the lateral face of the facet joint of 
the vertebrae/ and 

(j)- removing the trocar from the wound. 

32. The method of claim 27, wherein the cannula 
has an outer diameter between about 0.50 to 3. 00 
centimeters and is of a length between about 2.0 to 
10.00 centimeters. 

33. The method of claim 32, wherein the cannula 
has an internal bore of between about 0.40 to 2.90 
centimeters. 



34. The method of claim 27, wherein the cannula 
is adjustable in its angulation to accommodate a 
cephalad to caudad and horizontal to vertical line of 
vision. 



35. The method of claim 27, further comprising 
step of visualising certain areas for direct 
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injection with viewing « s havin, th. cpabiuty of 
turning corners. * or 



36. The method of olaia 27, wherein the 
foraainotoay includes decompressions. 

37. ^ e aethod of claim 27, wherein the 
foraainotomy includes discectoaies. 

surgxcal procedures include fusions. 

surai^ r h0d ° f Cl3ia Whe ^ the other 
surgical procedures include the delivery of 

Pharmaceuticals and bio-active devices 
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or otl! ! * peroUtaneous ^ Performing a foraminotomy 
or other surreal proo e d«re 8 in the spi„ e of . human !* 

Parent ^-tially a s hereinbefore descried 
reference to the drawing. * . 

^clo T 3ed S r Pe ; ' eatUre6 ' C ^° siti - — -pounds 
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